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Bladder cancer • Squamous cell carcinoma of bladder • Bladder stones
Urothelial carcinoma is the most common histologic subtype of bladder cancer, accounting for approximately 90%. We herein report a case of a 78-year-old man with an unusual association of bladder stones with an aggressive plasmacytoid variant of urothelial cancer. Initially he presented in 2009 with a very large bladder stone and was treated by an open cystolithotomy. Histology from a bladder biopsy at that time was benign. He failed to attend follow-up appointments but subsequently he attended in 2016 with a recurrent urinary tract infection and an acute kidney injury. A CT scan showed multiple bladder stones. The cause of our patients' multiple bladder stones is unclear and unusual. He then underwent a further open cystolithotomy according to our multidisciplinary team recommendation. Post-operatively he unfortunately developed a non-healing vesicocutaneous fistula for which he was performed cystoscopy and biopsy but ended with transurethral resection due to the extent of abnormal/ necrotic tissue. Histology confirmed a plasmacytoid variant
Introduction
Bladder cancer is the 11th most common cancer worldwide, with an incident of 429,793 (3.1%) cases and a mortality of 165,084 (2%) persons [1] . Urothelial carcinoma is the most common in which around 90% cases are transitional cell carcinoma. The urothelium consists of transitional epithelium with the ability to undergo metaplasia [3] and glandular differentiation [4] under certain circumstances. In recent years, new distinct and uncommon variants of urothelial carcinoma have been described. Association of squamous cell carcinoma (SCC) and bladder stones is well established. However, bladder stones with a plasmacytoid variant of urothelial carcinoma (PUC) has never been described. We herein present and report a rare case of recurrent bladder stones associated with a PUC.
Bladder calculi are predominantly a disease of men aged above 50 with bladder outflow obstruction and benign enlargement of prostate. They also occur in chronically catheterized patients (such as spinal cord injury) where the chance of developing bladder stones is 25% over 5 years [5] . SCC represents the most common non -urothelial bladder malignancy, accounting for 2-5% of cases in most contemporary cystectomy series [6] [7] [8] [9] [10] . These tumors are most often diagnosed during the seventh decade of life. The condition is believed to arise as a result of chronic urinary tract inflammation, a factor that may contribute to the higher likelihood of SCC in patients with chronic cystitis, persistent bladder stones and diverticula [11] .
Case Report

Clinical Data
A 78-year-old man presented to us initially in 2009 with an acute kidney injury (AKI), hematuria and mild lower urinary tract symptoms (LUTS). He gave a history of weight loss, lethargy and anorexia. Laboratory investigations showed a creatinine 255 μmol/l, eGFR 22 ml/min and CRP 100 mg/l. Urine was positive for coliform. An ultrasound scan of urinary tract showed bilateral hydronephrosis with a large bladder stone. Subsequent CT confirmed large bladder stone, bilateral hydronephrosis, and very thickened bladder wall -suspicious of bladder tumor ( fig.  1 ). Bilateral nephrostomy tubes were inserted. Urine cytology did not show any malignant cells. Rigid cystoscopy showed a very large of bladder stone and the surgeon was unable to look into the whole bladder because of the size of stone. The both ureteric orifices were not identified. The case was then discussed at our multidisciplinary team meeting and the recommendation was for a percutaneous ultrasound guided bladder biopsy prior to consideration of an open cystolithotomy. Histology of the percutaneous biopsies showed severe chronic cystitis and cystitic glandularis. Subsequently, he underwent open cystolithotomy. He recovered well apart from delayed wound healing. His kidney function returned to normal and the nephrostomy tubes were removed. Multiple bladder biopsies during the open cystolithotomy did not show evidence of dysplasia or malignancy. He was discharged home with a follow-up appointment. Unfortunately, he did not attend his subsequent clinic appointments and he was lost to follow-up from 2009 until 2016.
He presented 7 years later with similar symptoms of LUTS, an AKI and abdominal pain. His blood tests revealed a creatinine of 297 μmol/l, eGRF 18 ml/min, Hb 123 g/l, WBC 29.3 × 10 9 /l and CRP 188 mg/l. An ultrasound scan of urinary tract showed numerous bladder stones with bilateral hydronephrosis. A CT confirmed multiple bladder stones ( fig. 2 ), the largest one is 4.8 cm with left sided hydronephrosis and a hydroureter down to the vesicoureteric junction. The patient was scheduled for an open cystolithotomy according to our multidisciplinary team recommendation. During the operation 14 stones were removed from the bladder, the largest stone was 4.6 cm in size. He had a complicated postoperative recovery as he developed a vesicocutaneous fistula after removal of his abdominal drain. A urethral catheter was left in-situ for almost 6 weeks. Subsequently, the fistula sealed off. However, he was re-admitted within a couple of months' time with an AKI, gross hematuria and clot retention. A CT scan showed bilateral hydronephrosis and a large soft tissue mass or a possible organized hematoma at the anterior wall of bladder and an extravesical soft tissue mass involving the abdominal wall ( fig. 3, 4 ). Bladder Stones with Plasmacytoid Variant of Urothelial Cancer 219 A transurethral resection was performed for almost 2 hours and resected chips looked like organized hematoma or necrotic tissue. The ureteric orifices were not identified therefore the surgeon was unable to insert retrograde ureteric stents. Total 130 g of resected tissue was sent for histology. He then underwent bilateral nephrostomies by the interventional radiology and subsequently his kidney function improved.
Histological Evaluation
The resected specimen was comprised of blood and fragments of necrotic tumor. The tumor was composed of sheets of highly atypical and pleomorphic cells with increased nuclear to cytoplasmic ratios, irregular nuclear membranes, prominent nucleoli and eosinophilic to vacuolated cytoplasm ( fig. 5 ). Mitotic activity was conspicuous. In areas, the tumor had a pseudovascular pattern and there was admixed mucin. Within the specimen there were also fragments of hyperkeratotic, parakeratotic and dysplastic squamous epithelium, with adjacent cords of atypical squamous cells with an infiltrative pattern.
Immunohistochemistry
The majority of the tumor cells were positive for CD138 and cyclin D1 ( fig. 6, 7) , with weak staining for CD117 and weaker staining for epithelial membrane antigen. There was no κ or λ light chain restriction. MNF116, CKAE1/3, CK7, CK20, TTF-1, PSA, CK5/6, P63, CD45, S100, CD56 and CD20 were negative. The proliferation index in the atypical cells by Ki-67 immunohistochemistry was approximately 60-70%. Overall, and considering the background mucin and squamous dysplasia, the appearances favored those of high grade (Grade 3) solid urothelial carcinoma of a plasmacytoid type with focal squamous, sarcomatoid and glandular differentiation.
Treatment
The patient had lost a significant amount of weight, developed anorexia and became cachectic within weeks of diagnosis. A staging CT showed lung metastasis. But sadly, the patient became fatigued, cachectic, developed pneumonia and his condition deteriorated rapidly and finally he passed away prior to receiving the scheduled chemotherapy.
Discussion
Bladder cancer is the most common malignancy of the urinary tract. Urothelial carcinoma is the most common histologic type of bladder cancer in the United States, accounting for approximately 90%. Nonurothelial bladder cancers are less common. SCC accounts for 2-5% of all bladder cancers.
In some parts of the world, infection with Schistosoma haematobium is prevalent, SCC is the most common bladder cancer, responsible for approximately 50% of all bladder cancers [12] . In North America, however, SCC is less common, making up only 3-5% of bladder cancers [10] . PUC is rare and only recently included in the current WHO classification of urothelial neoplasm. We here present a case of PUC in a male associated with multiple bladder stones. To our knowledge this is the first case of PUC associated with bladder stones. The cause of our patient's multiple bladder stones is unclear and unusual. However, we expect SCC to be attributed to bladder stone formers. The association between chronic bladder irritation and SCC has been well established [13, 14] . Chronic bladder irritation includes chronic or recurrent urinary tract infection, chronic indwelling urinary catheters, bladder calculi, foreign bodies, intravesical Bacillus Calmette-Guerin and prolonged exposure to cyclophosphamide [15] . A 2-fold increase in bladder cancer risk was observed with a history of bladder stones in a case-control study [16] . Several studies also showed a positive association between kidney or ureteral stones and the risk of bladder cancer [17, 18] . Longstanding bladder stones have been implicated as a cause of SCC of the bladder via chronic mucosal injury with resulting inflammation and disruption of the protective glycosaminoglycan layer [19] . The 2-and 5-year overall survival rates have been reported as 47.6 and 10.6% respectively from M.D. Anderson Cancer Center [20] . Radical cystectomy remains the mainstay of therapy in selected patients with resectable disease. Chemotherapy and radiation therapy can be considered in patients who are not surgical candidates or patients with metastasis.
PUC is a rare aggressive variant seen in elderly patients. The most common presenting symptoms are hematuria, usually accompanied by urgency, frequency and/or lower abdominal pain. Clinical management of PUC remains debatable because of its rarity. One study reported that 33% of PUC presented with intraperitoneal disease and 20% had subsequent metastasis involving serosal surfaces. Furthermore, the possibility of non-contiguous intraperitoneal spread involving serosal surfaces has been reported [21] . The architectural patterns of PUC may vary. The cells may present in cords with single cells, small nests, solid sheet-like or diffuse discohesive patternless arrangements [22] . Dayyani et al. [23] found that the most common site of PUC recurrence was the peritoneum. Thus peritoneal carcinomatosis should be considered in patients presenting with abdominal symptoms. Rice et al. [24] suggested that the plasmacytoid variant of urothelial cancer might be a marker for locally advanced and aggressive disease rather than superficially influencing lymphatic spread.
Immunohistochemical staining plays an important role in the diagnosis of PUC. An appropriate panel of antibodies for immunophenotyping of the atypical neoplastic cells comprises epithelial membrane antigen and cytokeratins (CKs) including AE1/AE3, CAM5.2, CK7, CK8, CK10, CK18, CK19, and CK20. CD138, a marker for plasma cells, is positive in both plasmacytoma and PUC and κ and λ light chains are used to differentiate between the 2 lesions. PUC is positive for CD138 but negative for light chains as seen in our case. It has been noted that loss of E-cadherin expression might be associated with a plasmacytoid differentiation pattern in urothelial cancer and is probably associated with increased cellular invasiveness or correlated with muscularis mucosal involvement and tumor recurrence. Mitsogiannis et al. [25] recently reported that plasmacytoid tumor cells were immunoreactive for CD138 in the bladder. Furthermore, Shimada et al. [26] reported the first case of urothelial carcinoma with a plasmacytoid variant expressing both CA19-9 and β-HCG. Therefore, tumor cells positive for CD138 (a marker of plasma cell origin) provides the evidence to support the diagnosis of PUC. In line with this assumption, immunohistochemical staining of tumor sections from our case revealed positive results for CD138. Recently GATA3 (endothelial transcription fac- 1 hematuria: n = 5 hematuria + hydronephrosis: n = 2 hematuria + dysuria/frequency: n = 1 pollakiuria: n = 1 painful micturition: n = 1 nocturia + pencil like stool: n = 1 hematuria: n = 4 pollakiuria: n = 1 voiding irritation n = 1 hematuria: n = 16 hematuria + LUTS: n = 4 N/A: n = 1 hematuria: n = 5 urinary urgency: n = 1 N/A: n = 1 hematuria: n = 2 hematuria + LUTS: n = 1 hematuria + abdominal pain: n = 1 N/A: n = 1 hematuria + LUTS: n = 1 N/A: n = 1 hematuria: n = 3 hematuria + back pain: n = 1 hematuria: n = 1 T3: n = 8 T4: n = 5 T2: n = 1 T3: n = 2 T4: n = 3 T1: n = 1 T2: n = 2 T3: n = 12 T4: n = 4 N/A: n = 2 T4: n = 2 T3: n = 4 T1: n = 1 ND: n = 1 T3: n = 1 T1: n = 1 ND: n = 1 T3: n = 1 T4: n = tor 3) has been shown of value in urothelial cancer including PUC. GATA3 is useful in the recognition of the urothelial lineage of PUC in metastatic settings. We also detected positive staining for GATA3, p63, 34betaE12, CK14, CK5 and negative for CAM5.2, CK7, CK20.
These results actually provided pivotal information for the final diagnosis of PUC. There are no clear guidelines for the treatment of PUC. Table 1 [27] summarizes the possible treatment options of PUC depending on grading and staging of the tumor. To date, radical cystectomy is considered as the first line choice for both invasive and non-invasive PUC. However, both neoadjuvant and adjuvant treatment should be considered to reduce the risk progression of PUC. Patients with lymphovascular or nodal involvement and invasive tumors showed a moderate benefit from adjuvant combination chemotherapy, which includes 3 to 5 courses of MVAC chemotherapy. PUC is sensitive to both chemo-therapy and radiotherapy, which can be performed as adjuvant treatments after radical cystectomy. Kohno et al. [28] reported a case of PUC, which showed a complete response with 2 courses of neoadjuvant MVAC chemotherapy.
Conclusion
The PUC represents an aggressive rare tumor. Association of this tumor with bladder stones has never been described. Awareness of this variant when dealing with urogenital tract carcinoma is important in order to avoid a misdiagnosis. Histopathological diagnosis can be difficult at times, potentially leading to delayed or misdiagnosis. Immunohistochemistry is a valuable diagnostic tool and diagnosis can be achieved based on the immunohistochemistry result. A diagnosis of PUC usually carries a dismal prognosis. Hence, recognition of this rare variant by the pathologist is necessary for appropriate treatment to be instituted.
The association between foreign bodies in the bladder and SCC is well established. Our patient's unusual presentation with multiple bladder stones and a PUC of the bladder highlights the possible association between these two conditions. There are no guidelines for the treatment of PUC and therefore clinical management remains debatable. To date, limited available data suggests PUC is an aggressive high-grade tumor with poor prognosis. Larger cohorts are needed for the development of effective strategies for the management of this devastating disease.
